Introduction {#s1}
============

Primary leiomyosarcomas (LMS) of the mediastinum are extremely rare malignant mesenchymal tumors, which may develop from soft tissues of the mediastinum or great vessels. Mediastinal sarcomas including LMS account for 1.4% of soft tissue sarcomas^[@B1])^ and about 3%--4% of mediastinal neoplasms.^[@B2],[@B3])^ Moreover, LMS accounts for 6.5% of malignant soft tissue tumors^[@B4])^ with mediastinal LMS accounting for 0.15% of all mediastinal tumors and 11% of primary mediastinal sarcomas.^[@B1])^ In addition, mediastinal LMS have poor prognosis. To our knowledge, prior to this report, no cases of 5-year survival were reported in Japan. We present a rare case of LMS of the middle mediastinum in which long-term survival was achieved following three surgeries.

Case Report {#s2}
===========

A 77-year-old man who presented to our division for medical examination had an extrapleural sign in his upper mediastinum on chest X-ray. He had a history of hypertension, dyslipidemia, and prostate cancer. He had no respiratory symptoms and physical examination was unremarkable. Laboratory tests for tumor markers including carcinoembryonic antigen, squamous cell carcinoma antigen, and pro-gastrin-releasing peptide were within the normal ranges. Computed tomography (CT) of the chest (**[Fig. 1](#F1){ref-type="fig"}**) and magnetic resonance imaging (MRI) revealed a well-circumscribed mass measuring 4.8 × 2.9 cm with a relatively high contrast in the middle mediastinum that extended from the dorsal side of trachea to the right main bronchus and from the 5th to the 6th vertebral bodies. A whole body scan using 2-deoxy-2-\[^18^F\]-fluorodeoxyglucose-positron emission tomography (FDG-PET)/CT demonstrated a maximum standardized uptake value of 3.17 during the early phase and 3.11 during the late phase only by the mediastinal tumor. A bronchoscopy revealed that the respiratory tract was compressed from the dorsal side by the tumor, which seemed to be a benign tumor; however, we were unable to reach a definitive diagnosis. A thoracoscopic resection of the mediastinal tumor was performed afterward for diagnosis and treatment. The tumor surface was smooth and it sparsely adhered to the lung. Since we were unable to detect the origin of the tumor and the continuous code from the ventral side of the tumor to the dorsal side of the superior vena cava was observed, a complete resection was performed (**[Fig. 2A](#F2){ref-type="fig"}**). A frozen section analysis revealed a spindle cell tumor. However, it was difficult to determine whether it was benign or malignant. Macroscopically, the tumor was white, well-defined, and solid. Histopathological findings revealed moderate to high atypia in the irregular fascicles of the spindle cells (**[Fig. 2B](#F2){ref-type="fig"}**), partial hemorrhage, and necrosis. Mitosis was 3 to 5/high power field (HPF). LMS was confirmed based on the immunohistological findings, which were positive for smooth muscle actin (SMA) (**[Fig. 2C](#F2){ref-type="fig"}**), HHF-35, vimentin, and desmin and negative for CD34, S-100, CAM5.2, and AE1/AE3. Since the tumor involved destroying a relatively thick vein, it was suspected to originate from blood vessels (**[Fig. 2D](#F2){ref-type="fig"}**). After the initial surgery, LMS recurred with solid pulmonary metastasis twice after 3 years and 8 months and again after 4 years and 6 months from the initial surgery. Partial pulmonary resection and basal segmentectomy of the right lung was performed each time. The patient was followed-up for a total of 9 years and 6 months from the first surgery with no signs of recurrence from the last surgery.

![Radiologic findings. CT scan showing a well-circumscribed mass measuring 48 × 29 mm with a relatively high contrast in the middle mediastinum extending from the dorsal side of trachea to the right main bronchus and from the 5th to the 6th vertebral body. CT: computed tomography](atcs-26-095-g001){#F1}

![Intra-operative findings and microscopic findings. (**A**) The tumor surface is smooth and the continuous code from the ventral side of the tumor to the dorsal side of the superior vena cava is observed (white arrows). (**B**) Histopathological findings show moderate to high atypia in the irregular fascicles of the spindle cells, partial hemorrhage, and necrosis. Hematoxylin and eosin staining. Magnification, × 10. (**C**) Tumor cells are positive for SMA. Immunohistochemical staining for SMA. Magnification, × 20. (**D**) The tumor involves destroying a relatively thick vein, suggesting that it originates from blood vessels. Verhoeff--Van Gieson elastic staining. Magnification, × 4. SMA: smooth muscle actin](atcs-26-095-g002){#F2}

Discussion {#s3}
==========

LMS of the mediastinum is an extremely rare tumor with only 19 cases reported in Japan including our case (**[Table 1](#table1){ref-type="table"}**).^[@B5]--[@B12])^ The patients' ages ranged from 34 to 84 years (mean: 63.4 years) of which 10 were females and 9 were males. Reports included three lesions in the anterior, four in the superior, seven in the middle, and five in the posterior mediastinum. The tumor sizes ranged from 4.0 to 21.0 cm (mean: 9.6 cm). Surgery was the primary treatment in 13 patients. In total, six patients were deemed inoperable. The tumors originated from great vessels including the superior vena cava in 4 patients, while the origin was unknown in the remaining 15 patients. A total of nine patients were treated by surgical resection alone with one patient receiving chemoradiation therapy in addition to surgery, two patients receiving radiotherapy either before or after surgery, and one receiving chemotherapy after surgery. Whereas four patients received chemotherapy and/or radiotherapy for their primary treatment and two patients opted for best supportive care following their diagnosis.

###### Case reports of mediastinal leiomyosarcoma in Japan

  No.   Age (years)   Sex   Site   Origin     Treatment for primary site   Size of tumor (cm)   Metastasis   Observation period (months)   Prognosis       Reference         
  ----- ------------- ----- ------ ---------- ---------------------------- -------------------- ------------ ----------------------------- --------------- ----------- ----- --------------
   1    47            F     A      Unknown    \+                           \+                   \+           7.0                           PUL             6           A     5
   2    63            F     A      Unknown    −                            \+                   −            8.2                           PUL             18          A     6
   3    73            F     S      Lt. BCV?   \+                           \+                   −            5.0                           HEP, OTH        28          A     5
   4    62            F     P      Unknown    \+                           \+                   −            8.0                           −               12          A     5
   5    79            F     P      Unknown    −                            −                    −            12.0                          HEP, ADR, LYM   3           D     7
   6    69            F     M      Unknown    \+                           −                    −            20.0                          n/a             n/a         n/a   5
   7    60            F     M      Unknown    \+                           −                    −            11.9                          −               8           D     8
   8    74            F     M      Unknown    −                            −                    \+           5.0                           BRA             5           D     9
   9    83            F     M      Unknown    −                            −                    −            6.0                           ADR             2           D     10
  10    66            F     M      Unknown    \+                           −                    −            21.0                          −               3           A     11
  11    67            M     A      Unknown    \+                           −                    \+           10.0                          −               12          A     5
  12    66            M     S      Unknown    \+                           −                    \+           6.5                           −               16          A     12
  13    34            M     S      SVC?       −                            \+                   −            n/a                           PUL, BRA        42          A     5
  14    72            M     S      Unknown    \+                           −                    −            4.0                           −               6           A     5
  15    74            M     P      ICA?       \+                           −                    −            12.0                          −               6           A     5
  16    34            M     P      Unknown    \+                           −                    −            15.5                          PUL             12          D     7
  17    70            M     P      Unknown    \+                           −                    −            6.5                           −               13          A     7
  18    35            M     M      Unknown    −                            \+                   \+           n/a                           −               6           D     5
  19    77            M     M      Vein       \+                           −                    −            4.8                           PUL             114         A     Present case

Ope: operation; CTx: chemotherapy; RTx: radiotherapy; PUL: pulmonary; BRA: brain; HEP: hepatic; ADR: adrenal; LYM: lymph node; OTH: other organ; A: anterior; M: middle; S: superior; P: posterior; Lt. BCV: left branchiocephaliv vein; SVC: superior vena cava; ICA: intracostal artery; n/a: not available; A: alive; D: dead

Although the prognosis of mediastinal LMS is unknown, an analysis by Burt and colleagues^[@B1])^ of 47 cases of patients with primary mediastinal sarcomas including five with LMS revealed a median survival of 13 months with a 5-year overall survival of 32%. In that series, the five patients with LMS were classified as having high-grade tumors was based on cellular differentiation, the degree of tumor cellularity and vascularity, amount of necrosis, and the number of mitoses. The 5-year survival rate among those was 27%. Complete resection was reported to be the most significant factor correlating with survival in patients with LMS.^[@B1],[@B11]--[@B13])^ Additionally, a recent metaanalysis revealed the efficacy of adjuvant chemotherapy with doxorubicin and ifosfamide in those patients.^[@B14])^ In our case, we performed complete resection of the primary lesion; however, the patient did not receive adjuvant chemotherapy.

The lung is the most frequent site of metastasis from soft tissue sarcomas with complete surgical resection being the most consistent predictor of long-term survival in these patients.^[@B15])^ In Japan, out of 19 reported cases, 8 had metastases synchronous or metachronous to various organs with pulmonary metastases noted in 5 cases.

Chemotherapy should be considered in cases where complete resection cannot be performed. In metastatic cases, doxorubicin is the only drug with an established efficacy as a single agent.^[@B16])^ Recently, newly developed drugs including pazopanib,^[@B17],[@B18])^ trabectedin,^[@B19])^ and eribulin^[@B20])^ have attracted attention for the treatment of soft tissue sarcomas. Although there are no reports on their use for the treatment of mediastinal sarcomas, similar outcomes are expected. Complete resection is important for treatment of both the primary lesion of the mediastinal LMS and lung metastasis. A better prognosis is expected with complete resection. Our case had a long-term survival of 9 years and 6 months despite the recurrence of solid lung metastases twice following the initial resection of the primary lesion. This suggests that long-term survival can be achieved with complete resection despite the recurrence of pulmonary metastases.

Conclusion {#s4}
==========

Mediastinal LMS is an extremely rare neoplasm. Complete surgical resection of the primary tumor is a significant prognostic factor. Despite limited data on the management of mediastinal LMS, surgical resection of solid pulmonary metastases remains the mainstay of treatment.
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